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(57) Abstract 

An alarm actuating picket barrier intrusion sensor device including a t-sfaaped rocker element (34) for rigid attach- 
ment to the upper end of a picket (22) and for disposition within the rail (14) providing support for the picket, an elongat- 
ed rocker spring (50) pivotally engaged at its mid-point by a pin (32) passed through the end of the picket and including 
downwardly turned end legs (52) for engaging the lower wall of the rail and for exerting a biasing force on the picket tend- 
ing to resist downward translation thereof, and a length of dual conductor "tape switch" (60) which extends generally 
along the longitudinal axis of the rail and passes between the rocker element and the rocker spring, whereby downward 
forces applied to the picket, or lateral forces tending to bend the picket, cause the tape switch to be pinched between at 
least one extremity of the rocker spring and a portion of the rocker element. 
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1 
2 

3 Sensor Device for Picket Barrier Intrusion 

4 Detection and Location System 
5 

6 . BACKGROUND O F THF INIVFNTION 

7 Field of the Invention 

5 The present invention relates generally to motion detecting 

9 apparatus and more particularly to a novel sensing device to be contained 

10 within a longitudinally extending rail of a picl<et fence for attachment to 

11 one end of a picket in the fence for the purpose of detecting motion of 

12 the picket or associated f inial in the event of an attempted Intrusion. 
13 

14 This application is related to copending U.S. Application Serial 

15 No. 767, 1 74 Filed 08/ 1 9/85 and entitled "picket Barrier and Intrusion 

16 Sensing System" and Serial No. 034,41 0 filed April 3, 1 987 and entitled 

17 "Picket Barrier and Instrusion Sensing System " and U.S. application 
1J& Serial No. 82,029 filed August 4, 1 987 entitled "Alarm Locator Module 

19 for Picket Barrier Intrusion Detection and Location System", all of which 

20 are assigned to the assignee of the present invention. 

21 ' 

22 ' DISCUSSION OF THF PRIOR ART 

23 Prior art associated with the detection of intrusion through 

24 security fences and similar barriers Is discussed in detail in the above 

25 referenced pending applications and the disclosure thereof is expressly 

26 incorporated herein by reference. 
27 

28 SUnnARY OF THE PRESENT INVENTION 

29 A primary objective of the present invention to provide a 

30 motion sensing mechanism for attachment to one end of a picket In a 

31 picket fence to detect bending of the picket, and longitudinal translation 

32 of the picket. 
33 
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1 Another object of the present invnetion Is to provide a sensing 

2 mechanism of the type described which also detects bending deflection 

3 of finlals associated with the picl<ets. 
4 

5 Another objective of the present Invention Is to provide a 

6 device of the type described which can be inexpensively fabricated from 

7 sheet metal, or made of suitable molded plastic materials, which can be 

8 easily assembled by unskilled labor. 
9 

10 Still another objective of the present invention is to provide a 

1 1 sensing device of the type described which although sensitive to the 

12 stated motions to be detected is not highly dimension critical in 

13 construction. 
14 

15 Yet another objective of the present invention is to provide a 

16 sensing device of the type described which when placed in a 

17 longitudinally extending picket holding rail is substantially unaffected 

18 by normal environmental elements and thus requires little if any 

19 maintenance over its useful lifetime. 
20 

21 Briefly, a preferred embodiment Of the present invention 

22 Includes a generally T-shaped rocker component adapted to be rigidly 

23 attached to the upper end of a picket and to be disposed within the upper 

24 longitudinally extending rail providing support for the picket, an 

25 elongated rocker spring component pivotally engaged at its mid-point by 

26 a pin passed through the end of the picket and including downwardly 

27 turned end legs adapted to engage the lower wall of the rail and to exert 

28 a biasing force- on the picket tending to resist downward translatioxi 

29 thereof, and a length of dual conductor "tape switch" (sometimes 

30 referred to as "ribbon switch") the longitudinal axis of which extends 

31 generally along the longitudinal axis of the rail and passes between the 

32 rocker component and the rocker spring, whereby downward forces 

33 applied to the picket, or lateral forces tending to bend the picket, cause 
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1 the tape switch to be pinched between at least one extremity Of the 

2 rocker spring and a portion of the rocker component, thereby creating an 

3 electrical short at the pinch point which emulates the closing of a 

4 . switch that can be sensed by suitable electrical or electronic apparatus 

5 coupled to the conductors forming the tape switch. A modified 

. 6 embodiment Includes a lever arm pivotal ly attached to the rocker 

7 member and having one end connectable to a finial plate and a second end 

8 for pinching the tape switch in the event a finial is deflected. In 

9 accordance with the present Invention, one of the above-described 

10 sensing devices would be couDled to at least every other picket forming 

11 the picket barrier. 
12 

13 An important advantage of the present Invention is that It is 

14 simple in structure and easy to install, either at a assembly point or in 

15 . the field. 
16 

17 Another important advantage of the present invention is that it 

18 may be fabricated from relatively inexpensive materials using relatively 

19 inexpensive molding or forming techniques. 
20 

21 Still another advantage of the present invention is that it does 

22- not include any unsealed electrical contacts which would otherwise be 

23 subject to corrosion due to hosti environmental elements. 
24 

25 These and other objects and advantages of the present 

26 invention will no doubt become apparent to those skilled in the art after 

27 having read the following detailed disclosure of the preferred 

28 embodiments which are illustrated In the several f igures of the drawing. 
29 

30 IN THE DRAWING 

31. FIG. 1 is a partially broken perspective view illustrating a 

32 portion of a picket fence of the type in which the present invention might 

33 be utilized. 
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1 

2 FIG. 2 is a partially broken perspective view taken generally 

3 along the line 2-2. of FIG. 1 and showing the principal operative 

4 components of a preferred embodiment of the present invention. 
5 

6 FIG. 3 is an exploded perspective view showing the several 

7 components of the preferred embodiment Illustrated in FIG. 2. 
8 

9 FIGS. 4 and 5 are broken sectional views taken generally along 

10 theline 4-4 of FIG. 2 and illustrate operation of the preferred 

11 embodiment. 
12 

13 FIG. 6 is a partially broken cross sectional view taken generally 

14 along the line 6-6 of FIG. 1 and depicting a modified sensing device 

15 adapted to additionally detect motion of the fence f inials. 
16 

17 DETAILED DESCRIPTION OF THE PRFFFRRFD EMBODIMFNTS 

18 Referring now to FIG. 1 of the drawing, a portion of a picket 

19 fence or barrier is shown Including a post 10 that typically is fabricated 

20 of steel and embodied in a concrete base 12. Attached to and extending 

21 between post 1 0 and similar additional posts typically spaced along the 

22 fence line at 8 to 10 foot Integrals are horizontal steel rails 14 and 18 

23 typically formed of a steel channel having a C-shaped transverse cross- 

24 section. Extending into openings 20 formed In the upper surface of lower 

25 rail 1 8 and similar openings 1 6 (not shown in FIG. I ) formed in the lower 

26 surface of the upper rail 1 4 are pickets 22 made of either solid rods or 

27 hollow steel tubes of square or rectangular cross section. 
28 

29 In accordance with the present Invention, and as will be more 

30 fully disclosed below, the pickets 22 are not rigidly affixed to the rails 

31 14 and 1 8 and are free to move upwardly or downwardly a short distance. 

32 Affixed to the top surface of the top rail 1 4 by means of suitable lugs or 
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1 pins, also described below, are f inial support plates 24 to which a 

2 plurality of upwardly extending finials 26 are rigidly affixed. 
3 

4 For purposes of the following discussion, lateral translation or 

5 deflection of the pickets 22 is intended to mean motion directed 

6 generally in the X-Y plane, while axial translation or up and down motion 

7 of the pickets will mean motion generally along the Z axis. Finial motion 

8 will generally be considered to be rotation about the longitudinal axis of 

9 the upper ral i 14 and in a direction to one side or the other of the fence. 

10 

1 1 Turning now to FIG. 2 of the drawing, which is a partially 

12 broken perspective view taken generally along the line 2-2 of FIG. 1 , 

13 showing an assembled sensing device 30 in accordance with the present 

14 invention in place in the rail 1 4, and FIG 3 which is an exploded view of 
.15 the sensing device 30 showing its component parts, as indicated, the 

16 upper end of picket 22 extends through the opening 1 6 fn the bottom of 

17 rail 14 and terminates In upstanding side tabs 23 having openings 25 

18 formed therein for receiving a pin 32. Disposed between tabs 23 is a T- 

19 shaped rocker member 34, more clearly depicted in the exploded view of 

20 the FI6. 3, including a downwardly projecting portion 36 having a 

21 forwardly extending tab 38 at Its distal end, and laterally extending 

22 arms 40 and 42 at its upper end formed to have upstanding side portions 

23 42t and 46 provided with notches 45 and 47 respectively, which are 

24 adapted to receive a spring clip 48. Note that the notches 45 are 

25 positioned slightly lower than the notches 47 so as to accommodate the 

26 downward offset 49 in each end of the clip 48. An aperture 43 is also 

27 centrally positioned in the upstanding side 44 for receiving. one end of 

28 the pin 32. 
29 

30 Shown in its assembled position in FIG. 2 and exploded into 

31 position above the rocker 40 in FIG. 3 is a rocker spring 50 having down 

32 turned ends 52 which rest upon the lower inside surface 15 of rail 14. 
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1 Assembly of the sensor 30 is accomplished by first inserting 

2 the leg 36 of member 40 through the opening 16 in rail 14 and into the 

3 upper end of picket 22 as the picket and is inserted into the opening 1 6. 

4 The rocker spring 50 is then positioned as indicated between the sides 

5 44 and 46 and the pin 32 Is inserted through the openings 25 in picket 

6 tabs 23 and the opening 43 (FIG. 3) in rocker arm sidewall 44. Note that 

7 pin 32 passes over the top of rocker spring 50. The tape switch 60 is 

8 then laid between the walls 44 and 46, and over the top of pin 32 and the 

9 ends of rocker spring 50. To complete the assembly of sensor 30; "Spring 

10 clip 48 is inserted into the notches 45 and 47 and over the top of tape 

1 1 switch 60. At the same time, the center of spring 48 is raised slightly 

12 to clear the end of pin 32 and is then allowed to spring downwardly into 

13 engagement with the annular groove 33 formed in the end of pin 32 

14 thereby locking pin 32 in place. 
15 

16 In FIG. 2 a side plate 54 is alos shown which has an offset 

17 bottom half 56 that forms a passagway 58 for additional conductors. 

18 Plate 54 also has a plurality of rectangular openings 59 (see also FI6 6) 

19 which receives an end of pin 32 and the ends of clip 48. The upper edge 

20 of openings 59 are positioned slightly above the rest position of the clip 

2 1 ends and interfere therewith to limit the upward travel of pickets 22. 
22 

23 Turning now to Figs. 4 and 5, operation of the sensor 30 will be 

24 Illustrated and described in detail. As depicted by the dashed lines, the 

25 sensor 30 and picket 22 Is normally biased into its rest position by the 

26 engagement of pin 32 and rocker spring 50. Rocker spring 50, beneath 

27 ends of spring clip 48 and over pin 32. However, when a downward force 

28 is applied to picket 22 it will be appreciated that, as illustrated, 

29 downward motion of picket 22 will cause a resilient deformation of 

30 rocker spring 50, and because of the coupling of rocker 30 to picket 22 

31 by pin 32, rocker 30 will likewise be pulled downwardly. As this occurs, 

32 the ends 51 and 53 of clip 48 will engage tape switch 60 and pinch it 

33 between the upper surface of each end of rocker spring 50 as shown In 
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1 the encircled portions of the drawing. Either one or both of these 

2 pinching contacts will cause a short in the tape switch 50 which will be 

3 detected by remote detection means (typically an alarm monitoring 

4 system) coupled thereto. In the event the downward force Is then 

5 removed from picket 22, the picket and rocker will be returned to their 

6 rest position by rocker spring 50 and the pinching action will be abated, 

7 and the short will open due to the resilient characteristics of the tape 

8 switch. 
9 

10 In FIG. 5 a similar result is depicted in response to a bending 

1 1 force applied to the picket 22. However, In this case, only the spring clip 

12 end 53 will pinchingly engage tape switch 60 and signal an alarm 

13 condition. Note that the pivoting action takes place as the rocker 30 and 

14 picket 22 rotate as a unit about the right edge of rail opening 21. 
15 

16 Turning now to FIG. 6 of the drawing, a modified version of 

17 sensor 30 is shown at 130. This embodiment is modified to include an 

18 " upper lever element 70 which is pivotally secured to the side walls of 

19 rocker 130 by pivot pin 72. Element 70 In the Illustrated embodiment is 

20 fabricated from sheet metal and Includes an elongated upper lever 

2 1 forming portion 74 and down turned side portions 76 forming stiffening 

22 members having apertures formed therein for receiving the pin 72. A 

23 downwardly turned leg 78 terminates in a tape switch engaging foot 80. 

24 The left most end 82 of lever portion 74 forms a fork like member 

25 extending on each side of a stud 84 which rigidly attached to the bottom 

26 surface of the f inial supporting member 24. 
27 

28 Stud 84 is provided with means forming a pair of Shoulder 

29 flanges 86 for engaging a resilient spring member 88, A flat washer 90 

30 is secured to the lower end of stud 84 by a bolt 92. . 
31 

32 In operation, spring 88 normally maintains f inial support 

33 member 24 In firm contact with the upper surface 1 7 of rai 1 1 4. 



WO 89/01212 



PCT/US88/02671 



-8- 

1 However, jn the event that a force transverse to the longitudinal axis of 

2 rail 14 is applied to any finial 26, it will cause the member 24 to rotate 

3 upwardly about an edge thereof, and in so doing pull stud 84 upwardly 

4 through the opening 85 and against the force of spring 88. Such upward 

5 movement will cause washer 90 to engage the fork end 82 of lever 74 

6 and cause the lever member 70 to rotate clockwise about pin 72 causing 

7 the foot 80 to clampingly engage tape switch 60 and cause a short 

8 " therein as illustrated by the dashed lines at 6 1 . By selecting the 

9 characteristics of spring 88, it will be appreciated that the minimum 

10 force applied to finial 26 which will cause the alarm actuating 

1 1 engagement of foot 80 and tape switch 60 can be predetermined. In 

12 accordance with the preferred embodiment, such a force might fall 

13 within the range of 30 to 60 pounds of force applied to the distal end of 

14 any finial 26. 

15 . 

16 Similarly, the spring characteristics of rocker spring 50 can be 

17 selected so that a downward force in excess of some predetermined 

18 amount must be applied to picket 22 before the wire portions 51 and 53 

19 (FI6. 2) are caused to engage tape switch 60. 
20 

21 In the preferred embodiment, at least one of the modified 

22 sensors 130 shown In FI6. 6 would normally be Incorporated into each 

23 segment of rail 1 4 so as to detect any latei*al forces applied to the 

24 finials 26 along that segment of fence. If a single sensor 130 Is 

25 utilized, it would normally be placed at a mid-point along the length of 

26 -the rail 14. If two or more sensors 130 are utilized in each rail 

27 segment, they would typically be positioned at equal intervals along the 

28 length of the rail segment 
29 

30 It will thus be appreciated that in accordance with the present 

31 invention a means is provided which will signal the application of a 

32 bending force causing at least a predetermined deformation of any picket 

33 22, or a vertical translation of any picket 22 in response to a 



wo 89/01212 



PCT/US88/02671 



-9- 

1 predetermined downward force, or a lateral deflection of any f inlal 26 in 

2 response to a predetermined force applied thereto. 
3 

4 Although the illustrated preferred embodiments are described 

5 as being made of sheet metal deformed to form various operative 

6 elements, it will be appreciated that any or all of the parts could 

7 alternatively be formed in other functionally corresponding 

8 configurations and could also be molded from suitable plastics or other 

9 materials. Note that as configured in the drawing the assembly of the 

10 several components can be accomplished through the open side of rail 14 

1 1 prior to the Insulation of a suitable closure plate. 
12 

13 Although the present invention has been Illustrated above In 

14 terms of particular embodiments, it will be understood that numerous 

15 alterations and modifications will become apparent to those skilled in 

16 the art. Accordingly, It Is Intended that the appended claims.be 

17 interpreted to Included all such alterations and modifications as fall 

18 within the scope of the claims. 
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1 IN THE CLAIMS 

2 1. A sensor device for disposition In a horizontally extending rail of a 

3 picket fence having a plurality of vertically disposed pickets, 

4 comprising: 

5 an elongated rocker element adapted to have its mid-point 

6 rigidly attached to the upper end of a picket passing through an aperture 

7 in the bottom of said rail; 

8 an elongated rocker spring associated with said rocker element 

9 and tending to bias said rocker element and satd picket into a rest 

10 position; 

11 a length of tape switch Including first and second spaced apart 

12 conductors extending over the top of said rocker spring; and 

13. clip means affixed to said rocker element and lying over said 

14 tape switch, whereby a force applied to said picket moving any part of 

15 said roGker element downwardly will-cause said clip means to pinch said 

1 6 tape switch against said rocker spring and cause shorting contact 

17 therein. 
18 

19 2. A sensor device as recited in claim 1 and further comprising: 

20 a lever means pivotally affixed to said rocker arm and having 

21 one end coupled to f inlals disposed above said rail and an opposite end 

22 disposed above and proximate said tape switch, whereby deflection of 

23 said f Inials will cause said lever means to rotate and pinchlngly engage 

24 said tape switch and cause a short therein. 
25 

26 3. An alarm actuating sensor means for disposition in a horizontally 

27 extending rail of a picket fence Including a plurality of elongated 

28 vertically disposed pickets, comprising: 

29 a length of deformable, signal conducting material for 

30 connection to an alarm device and operable when deformed to develop a 

31 deformation responsive signal for communication to said alarm device; 
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1 a rocker element for attachment to an end of a picket and 

2 Including means for deformably engaging said signal conducting material 
3. when said picket is axial ly translated or laterally deflected; and 

4 spring means for biasing said rocker element into a rest 

5 position normally out of deforming engagement with said signal 

6 conducting material, 

7 whereby when a force is applied to said picket causing at least 

8 a predetermined axial translation or lateral deflection thereof, said 

9 rocker means is moved from said rest position into actuating engagement 

10 with said signal conducting material causing deformation thereof which 

1 1 in turn causes a responsive signal to be communicated to said alarm 

12 device. 
13 

14 4. An alarm actuating sensor means as recited in claim 3 wherein said 

15 signal conducting material is a tape switch including a pair of metallic 

16 conductors extending parallel to each other in spaced apart relationship 

17 and enveloped in an insulating resilient material which normally 

18 maintains said conductors out of contact with each other, but when 

19 deformed allows said conductors to ohmically contact each other 
20 

21 5. An alarm actuating sensor means as recited in claim 3 wherein said 

22 spring means has a portion disposed on one side of said signal conducting 

23 material, and said means for deforming is disposed on the opposite side 

24 of said material such that when said rocker element is moved from said 

25 rest position, said signal conducting material is deformed against said 

26 portion of said spring means, 
27 

28 6. An alarm actuating sensor means as recited in claim 3 wherein said 

29 rocker element is generally T-shaped and includes a vertically extending 

30 leg adapted to engage the end of said picket, and two laterally extending 

31 arms having distal extremities forming said means for deformably 

32 engaging said signal conducting material. 
33 
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1 7, An alarm actuating sensor means as recited in claim 6 wherein 

2 said spring means Includes an elongated spring member having down- 

3 turned ends, the distal portions of which rest upon an interior surface of 

4 said rail, and a mid-portion which is engaged by said rocker element. 
5 

6 8. An alarm actuating sensor means as recited in claim 3 and 

7 further comprising: 

8 an elongated lever means coupled to a f Inial disposed above 

9 said said rail, said lever means being affixed to said rocker element and 

10 operative to cause deformation of said signal conducting material when 

11 said f inial is deflected more than a predetermined amount from a rest 

12 position. 
13 

14 9. An alarm actuating sensor means as recited in claim 4 wherein 

15 said sipring means has a portion disposed on one side of said signal 

16 conducting material, and said means for deforming is disposed on the 

17 opposite side of said material such that when said rocker element is 

18 moved from said rest position, said signal conducting material is 

19 deformed against said portion of said spring means. 
20 

21 10. An alarm actuating sensor means as recited in claim 9 wherein 

22 said rocker element is generally T-shaped and Includes a vertically 

23 extending leg adapted to engage the end of said picket, and two laterally 

24 extending arms having distal extremities forming said means for 

25 def ormably engaging said signal conducting material. 
26 

27 11. An alarm actuating sensor means as recited in claim 1 0 and 

28 further comprising: 

29 an elongated lever means coupled to a f Inial disposed above 

30 said said rail, said lever means being affixed to said rocker element and 

31 operative to cause deformation of said signal conducting material when 

32 said f inial is deflected more than a predetermined amount from a rest 

33 position. 
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1 

2 12. An alarm actuating sensor means as recited in claim 7 and 

3 . further comprising: 

4 an elongated lever means coupled to a f inial disposed above 

5 said said rail, said lever means being affixed to said rocker element and 

6 operative to cause deformation of said signal conducting material when 

7 said f inial is deflected more than a predetermined amount from a rest 

8 position. 
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